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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IDUPKRXVH&DVDQXHYD
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&DVDQXHYDUHWXUQHGWREHXVHG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OLQHRQZKLFKDQHZIORRUZDVEXLOWODWHO\$WWKHEDFNRIWKHEXLOGLQJ
WKHUHLVDODUJHSDWLRWRSODFHDJULFXOWXUDOWRROVVXUURXQGHGE\QXPHURXV
EXLOGLQJVVKHGVDQGKRPHVWKDWDUHDFFHVVHGWKURXJKDVLGHJDWHDJDLQ
LWLQGLFDWHVDJULFXOWXUDOUHPLQLVFHQFHVRIWKHSODFH


)LJXUH5DLOURDGGHVLJQ%REDGLOOD*UDQDGD6RXUFH'LJLWDO+LVWRULFDO&DUWRJUDSK\FDWDORJXHRIWKH-XQWDGH$QGDOXFtD>@

)LJXUH3ORWVRIWKHVPDOOIDUPKRXVHRI$Q]ROD
6RXUFH'LJLWDO+LVWRULFDO&DUWRJUDSK\FDWDORJXH
RIWKH-XQWDGH$QGDOXFtD
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
)LJXUH0DSSLQJWKHURDG3LQRV3XHQWHWR7RFyQ'LJLWDO+LVWRULFDO&DUWRJUDSK\FDWDORJXHRIWKH-XQWDGH$QGDOXFtD>@

)LJXUH%DVLFRUWKRSKRWRJUDSKRI$QGDOXVLD$HULDO2UWRSKRWR1DWLRQDO3ODQ
$UFKLWHFWXUDOHQVHPEOHHVSHFLDOO\WKHPDLQEXLOGLQJVKRZVDFOHDUO\SODQQHGDUFKLWHFWXUHZKLFKOHDGVXVDZD\
IURPDJULFXOWXUDODUFKLWHFWXUHRIWKHSHULRGZKLFKSUHYDLOHG
&RQVWUXFWLYHDQDO\VLV
)URPWKHEXLOGLQJW\SHDQGDJHZHFDQVD\WKHIRXQGDWLRQFRQVLVWVRQWUHQFKHVRIFRQFUHWHOLPHPDVRQU\2XWHU
IDFDGHVHVSHFLDOO\WKHPDLQIDoDGH)LJXUHZDOOVDUHPDGHRIPDVRQU\ZLWKGLIIHUHQWSHUFHQWDJHRIEULFNV7KRVH
WKDWKDYHKLJKSHUFHQWDJHRIEULFNVDQGWKHVNLOOVHPSOR\HGGRLQJWKHZRUNVJLYHHYLGHQFHRIWKHTXDOLW\RIFRQVWUXFWLRQ
DQGWKHHFRQRPLFSRZHUDQGVWDWXVRIWKHRZQHU:DOOVKDYHDWKLFNQHVVRIFPEXLOWZLWKEULFNVRI[[FP
LQVL]H7KHPDLQIDFDGHLVGLYLGHGE\IRXUEULFNSLODVWHUVLQWKHFRUQHUVDQGRQHDFKVLGHRIWKHPDLQGRRU$URXQG
WKHSHULPHWHUDVLPSOHFRUQLFHUXQVFRQVLVWLQJRIURZVRIEULFNVXSWRWKHILUVWIORRUSURWUXGLQJIURPWKHPDLQIDFDGH
7KHVHFRQGIORRUEXLOWODWHULVPDGHHQWLUHO\RIEULFNV,WKDVDWKLFNQHVVRIFPDQGDZLQJH[HFXWHGE\VLQJOHDQG
GRXEOHURZVRIEULFN'LIIHUHQWEULFNZRUNVHYLGHQFHWKLVWKLUGOHYHODVDODWHUFRQVWUXFWLRQ%XWWKLVERG\VW\OLVWLFDOO\
LVFORVHGWRPRVWFXOWXUDODUFKLWHFWXUHGHYHORSHGLQ*UDQDGDLQWKHVHYHQWHHQWKDQGHLJKWHHQWKFHQWXULHVLQFRQYHQWV
DQGQREOHKRXVHVVRWKH\ZHUHVHSDUDWHGIURPWKHRULJLQDODJULFXOWXUDOXVH
1438   Francisco Javier Lafuente-Bolivar et al. /  Procedia Engineering  161 ( 2016 )  1433 – 1439 
(DFKVLGHRIWKHFRXUW\DUGJDOOHU\LVVROYHGE\WKUHHVHPLFLUFXODUEULFNDUFKHVRQWRSRIFKDPIHUHGEULFNSLODVWHUV
RQWKHJURXQGIORRUDQGZRRGHQSLOODUVZLWKZRRGHQFDSLWDOVRQWKHVHFRQGIORRUH[FHSWLQWKHFRUQHUVZKHUHVTXDUH
SLODVWHUVZHUHEXLOW,WLVHQWLUHO\EULFNHGXSRUGHPROLVKHGEXWUHWDLQVHOHPHQWVHQRXJKWRGHILQHSUHFLVHO\2ULJLQDO
IORRUVPDGHZLWKEHDPVRIVHFWLRQVTXDUHFPVLGHKDYHEHHQUHSODFHGDOPRVWHQWLUHO\E\ORJVLQVRPHDUHDVFORVH
WRFROODSVH*DEOHGURRIOLQHVKDYHVWUXFWXUDODOWHUDWLRQV%HVWSUHVHUYHGLVWKHJDEOHGURRIRQWKHVHFRQGIORRU7KH
URRILVRI$UDEFXUYHGWLOH


)LJXUH6RXWKIDFDGHWRGD\OHIWDQGK\SRWKHVLVRIWKHRULJLQDOIDFDGHULJKW
(DFKVLGHRIWKHFRXUW\DUGJDOOHU\LVVROYHGE\WKUHHVHPLFLUFXODUEULFNDUFKHVRQWRSRIFKDPIHUHGEULFNSLODVWHUV
RQWKHJURXQGIORRUDQGZRRGHQSLOODUVZLWKZRRGHQFDSLWDOVRQWKHVHFRQGIORRUH[FHSWLQWKHFRUQHUVZKHUHVTXDUH
SLODVWHUVZHUHEXLOW,WLVHQWLUHO\EULFNHGXSRUGHPROLVKHGEXWUHWDLQVHOHPHQWVHQRXJKWRGHILQHSUHFLVHO\
2ULJLQDOIORRUVPDGHZLWKEHDPVRIVHFWLRQVTXDUHFPVLGHKDYHEHHQUHSODFHGDOPRVWHQWLUHO\E\ORJVLQVRPH
DUHDVFORVHWRFROODSVH*DEOHGURRIOLQHVKDYHVWUXFWXUDODOWHUDWLRQV%HVWSUHVHUYHGLVWKHJDEOHGURRIRQWKHVHFRQG
IORRU7KHURRILVRI$UDEFXUYHGWLOH
5HVXOWVDQGGLVFXVVLRQ
7KLVEXLOGLQJGDWHGIURPWKHILIWHHQWKFHQWXU\UHDFKHGLWVJUHDWHVWDUHDLQWKHODWHQLQHWHHQWKFHQWXU\&RQVWUXFWLYH
DQDO\VLVDWWULEXWHVOHDGWRWKH-HURQLPRVPRQNVIURPWKHODVWWKLUGRI;9,WKFHQWXU\DQGHDUO\;9,,WKZLWKVROXWLRQV
RI*UDQDGD0RRULVKVW\OH,WLVFXOWXUHGDUFKLWHFWXUHYVDJULFXOWXUDODUFKLWHFWXUH7KHORFDWLRQVXJJHVWVLWVLPSRUWDQFH
IRUWKH-HURQLPRV/D7RUUHFRXOGEHWKHVHHGRI&DVDQXHYD$VDUHVXOWWKHORFDODGPLQLVWUDWLRQKDVLQLWLDWHGWKH
SURFHVV WR EH UHFRJQL]HG IRU LWV KLVWRULFDO DQG DUFKLWHFWXUDO YDOXHV DV&XOWXUDO ,QWHUHVW%XLOGLQJ LQ WKHPRQXPHQW
FDWHJRU\WKHPD[LPXPGHJUHHRISURWHFWLRQE\WKH6SDQLVK/DZRQKLVWRULFKHULWDJH
&RQFOXVLRQV
,WV H[FHSWLRQDO YDOXH SURYLGHV IXUWKHU VWXG\ LQ RUGHU WR HQVXUH WKHLU FRQVHUYDWLRQ EHLQJ QHFHVVDU\ D GHHS
LQWHUYHQWLRQLQWKHEXLOGLQJDQGLWVLPPHGLDWHVXUURXQGLQJVWRUHWXUQWKHORVWVSOHQGRXUWR/D7RUUHGHORV-HURQLPRV
-HURQLPRV¶7RZHU7KHVWDWHPHQWDV&XOWXUDO,QWHUHVW%XLOGLQJFRXOGHQGLWVGHWHULRUDWLRQEHFDXVHRIWKHFKDQJHV
WKDWXVHUVFRQWLQXHPDNLQJRQLW7KHWHDFKLQJDQGUHVHDUFKSURFHVVXQGHUWDNHQDQGWKHVXEVHTXHQWGLVVHPLQDWLRQRI
WKHUHVXOWVWKURXJKSXEOLFDWLRQVDQGH[KLELWLRQVKDYHDFKLHYHGWKHLQLWLDOREMHFWLYHSURSRVHGVWUHQJWKHQLQJWKHVHQVH
RILGHQWLW\RISHRSOHWRZDUGVWKHPRVWLFRQLFRIWKHLUKHULWDJHHOHPHQW
5HIHUHQFHV
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MXQLR)URP,OXUFRWR3LQRV3XHQWH6HWWOHPHQWHFRQRP\DQGVRFLHW\RIDYLOODJHLQWKH9HJDGH*UDQDGD
S*UDQDGD&RXQFLORI*UDQDGD¶V3XEOLFDWLRQVLQ6SDQLVK
>@6HFRGH/XFHQD3DUHGHV/XLV 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>@3HLQDGR6DQWDHOOD5DIDHO*MXQLR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
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2ULJLQDQGHYROXWLRQRIWKH0RQDVWHU\RI6DQ-HUyQLPRGH*UDQDGD;9,;9,,,&HQWXULHV&KURQLFD1RYD
SJVVSHFLDOO\SJ&LWHGE\5RGUtJXH]0ROLQD-RVpGHDEULO7KHPRQDVWHU\RI6DQ-HURQLPRRI*UDQDGD+HULWDJH
DQGEH\RQG*D]HWWHRI$QWURSRORJ\DUWLQ6SDQLVK
>@3HLQDGR6DQWDHOOD5DIDHO*MXQLR)URP,OXUFRWR3LQRV3XHQWH6HWWOHPHQWHFRQRP\DQGVRFLHW\RIDYLOODJHLQWKH9HJDGH*UDQDGD
S*UDQDGD&RXQFLORI*UDQDGD¶V3XEOLFDWLRQVLQ6SDQLVK
>@*D]HWWHRI0DGULG9ROXPHQS\0DGULG5R\DO3ULQWHULQ6SDQLVK
>@'LJLWDO+LVWRULFDO&DUWRJUDSK\FDWDORJRIWKH-XQWDGH$QGDOXFtD
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